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1. Introduction
In RAN2#99bis, there were a lot of agreements for EN-DC and the RRC specification for both LTE and NR have been updated over Email discussions [1-3]. In this contribution, we discuss the remaining issue on the handling of the SCG DRB configuration at RLF in EN-DC and provide the text proposal to LTE RRC.
2. Discussion
During the Email discussion [99bis#26] for LTE RRC updates for supporting EN-DC, the following new text in section 5.3.7.2 (for Re-establishment) has been added for handling of SCG DRB at RLF in EN-DC [3]. 
	1>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

1>
release the entire NR SCG configuration, if configured, except for the DRB configuration (as configured by rb-Config1 and rb-Config2);


#Note: IE name “rb-Config1,rb-Config2” will be updated according to [99bis#17] (nr-radioBearerConfig, nr-radioBearerConfigS) in the final version.
The new text intends to capture information corresponding to drb-ToAddModListSCG in LTE DC. However, the information included in “nr-radioBearerConfig(S)” which is the reference to actual IE in NR RRC could be different from the information included in drb-ToAddModListSCG in LTE RRC. Due to this difference of RRC IE structure between NR and LTE which is summarized in the table 1, some more information related to SCG DRB configuration may need to be stored at RLF in EN-DC.
Observation 1: As the NR RRC structure is different form LTE, RAN2 need to discuss which NR RRC information is actually necessary to keep SCG DRB configurations in EN-DC at RLF.
More details are discussed below with referring to the table 1. According to the current text above, the following information is already included in RadioBearerConfig IE as SCG DRB configuration to be kept.
· drb-Identity
· eps-BearerIdentity

· pdcp-Config

On the other hand, some other information below are missing and those are included in CellGoupConfig IE as “LCH-Config”.
· rlc-ConfigSCG ==> rlc-Config
· logicalChannelIdentitySCG ==> logicalChannelIdentity
· logicalChannelConfigSCG ==> mac-LogicalChannelConfigs
Although there is (maybe more in future) information in CellGroupConfig IE (e.g. ul-SchedulingRestriction) and it would not be necessary to keep at RLF, there seem to be no harm to keep it (those). Actually, whether some information within the same LCH-Config can be handled separately would depend on the way to capture additional information listed above in LTE RRC. At this moment, it would be better to handle all information in LCH-Config the same for simplicity.
Observation 2: In addition to nr-radioBearerConfig(S), LCH-Config needs to be added to the TP for LTE RRC [3].
Based on the discussions and observations, we consider (at least some information in) the LCH-Config needs to be kept (i.e. not released) at RLF in EN-DC.
Proposal 1: RAN2 to agree that LCH-Config for SCG DRB is also kept at RLF in EN-DC.
Table 1. Comparison of SCG DRB configurations in LTE DC and EN-DC (NR)
	[LTE] TS36.331 v14.4.0
	[NR] TS38.331 v0.1.0 (+ Email [99bis#16/17])

	DRB-ToAddModSCG-r12

in RadioResourceConfigDedicated IE
	drb-Identity-r12
	DRB-ToAddMod
in RadioBearerConfig IE
	drb-Identity

[NOTE#1]

	
	drb-Type-r12: CHOICE

- split-r12

- scg-r12 { eps-BearerIdentity-r12, pdcp-Config-r12 }
	
	eps-BearerIdentity

pdcp-Config

	
	rlc-ConfigSCG-r12

rlc-Config-v1250

rlc-Config-v1430
	LCH-Config

in CellGroupConfig IE
	rlc-Config

	
	logicalChannelIdentitySCG-r12
	
	logicalChannelIdentity

	
	logicalChannelConfigSCG-r12
	
	mac-LogicalChannelConfig

	-
	-
	
	Other field: (ul-SchedulingRestriction)


NOTE#1: same information is included in LCH-Config as “servedRadioBearer” to link a DRB to LCH-Config
Text Proposal

Lastly, we discuss the possible change in LTE RRC, given that LCH-Config needs to be added.

There could be two options:

· Option 1) add LCH-Config but directly refer to NR RRC

· Option 2) use general wording, e.g. logical channel configuration
In the Option 1, the UE RRC has to understand what the LCH-Config in NR RRC and this is not aligned with other information, e.g. nr-radioBearerConfig which is defined as a kind of container conveying NR RRC information. On the other hand, in the Option 2 there may be some ambiguity for information to be kept. However, at least required information could be kept with this general wording. Also, there will be no harm in keeping additional information which may not be necessary after RLF recovery. Thus, the Option 2 seems reasonable to specify the expected UE behaviour.
Proposal 2: RAN2 to agree with the following change to running CR to LTE RRC for EN-DC[3]:
	1>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);
1>
release the entire NR SCG configuration, if configured, except for the DRB configuration (as configured by rb-Config1, rb-Config2 and logical channel configuration);


#Note: IE name “rb-Config1,rb-Config2” will be updated according to [99bis#17] (nr-radioBearerConfig, nr-radioBearerConfigS) in the final version.
3. Conclusion

In this contribution we discussed remaining issue on the handling of the SCG DRB configuration at RLF in EN-DC and provide the text proposal to LTE RRC.
Proposal 1: RAN2 to agree that LCH-Config for SCG DRB is also kept at RLF in EN-DC.
Proposal 2: RAN2 to agree with the following change to running CR to LTE RRC for EN-DC[3]:

	1>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);
1>
release the entire NR SCG configuration, if configured, except for the DRB configuration (as configured by rb-Config1, rb-Config2 and logical channel configuration);


#Note: IE name “rb-Config1,rb-Config2” will be updated according to [99bis#17] (nr-radioBearerConfig, nr-radioBearerConfigS) in the final version.
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5.3.7.2
Initiation

The UE shall only initiate the procedure either when AS security has been activated or for a NB-IoT UE supporting RRC connection re-establishment for the Control Plane CIoT EPS optimisation. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers concerning SRB1 or SRB2; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
stop timer T313, if running;

1>
stop timer T307, if running;

1>
start timer T311;

1>
stop timer T370, if running;

1>
suspend all RBs except SRB0;

1>
reset MAC;

1>
release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
except for NB-IoT, for the MCG, apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
for the MCG, apply the default MAC main configuration as specified in 9.2.2;

1>
release powerPrefIndicationConfig, if configured and stop timer T340, if running;

1>
release reportProximityConfig, if configured and clear any associated proximity status reporting timer;

1>
release obtainLocationConfig, if configured;

1>
release idc-Config, if configured;

1>
release measSubframePatternPCell, if configured;

1>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

1>
release the entire NR SCG configuration, if configured, except for the DRB configuration (as configured by rb-Config1 and rb-Config2);
	NOTE: “rb-Config1, rb-Config2” need to be replaced by IE names (nr-radioBearerConfig, nr-radioBearerConfigS) modified in other email discussion [3].


1>
release naics-Info for the PCell, if configured;

1>
if connected as an RN and configured with an RN subframe configuration:

2>
release the RN subframe configuration;

1>
release the LWA configuration, if configured, as described in 5.6.14.3;

1>
release the LWIP configuration, if configured, as described in 5.6.17.3;

1>
release delayBudgetReportingConfig, if configured and stop timer T342, if running;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

1>
release bw-PreferenceIndicationTimer, if configured and stop timer T341, if running;

<< … >>
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

<<…>>
RRCConnectionReconfiguration-v1430-IEs ::= SEQUENCE {


sl-V2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14

OPTIONAL,
-- Need ON

sCellToAddModListExt-v1430

SCellToAddModListExt-v1430

OPTIONAL,
-- Need ON

perCC-GapIndicationRequest-r14
ENUMERATED{true}




OPTIONAL,
-- Need ON


systemInformationBlockType2Dedicated-r14
OCTET STRING (CONTAINING SystemInformationBlockType2)










OPTIONAL,
-- Cond nonHO


nonCriticalExtension



RRCConnectionReconfiguration-v15x0-IEs





OPTIONAL

}

RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {


-- eNote May consider some grouping of EN-DC related fields, also to facilitate release

endc-Config-r15



SEQUENCE {


scg-ConfigNR-r15



OCTET STRING





OPTIONAL,
-- Need ON



sk-Counter






INTEGER (0.. 65535)



OPTIONAL,
-- Need ON


rb-Config1-r15




OCTET STRING





OPTIONAL,
-- Need ON


rb-Config2-r15




OCTET STRING





OPTIONAL,
-- Need ON

-- eNote Update according to final TP from eMail [99b#17]



tdm-PatternSingleTx



SEQUENCE {}






OPTIONAL
-- Need ON

-- FFS Signalling details of TDM pattern for Single Tx UE


}

















OPTIONAL
-- Need ON

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

<<…>>
-- ASN1STOP

NOTE: whole “RRCConnectionReconfiguration-v15x0-IEs” needs to be replaced by the structure modified in other email discussion [2].

/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_
R2-17xxxxx - TP for LTE RRCConnectionReconfiguration Email-99bis-17 - V3 [2]
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

<< … >>
RRCConnectionReconfiguration-v14x0-IEs ::= SEQUENCE {


sl-V2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14


OPTIONAL,
-- Need ON

sl-P2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14


OPTIONAL,
-- Need ON

sCellToAddModListExt-v14xy

SCellToAddModListExt-v14xy


OPTIONAL,
-- Need ON

perCC-GapIndicationRequest-r14
ENUMERATED{true}




OPTIONAL,
-- Need ON

nonCriticalExtension


RRCConnectionReconfiguration-v15x0-IEs






OPTIONAL
}

RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {

en-DC-release





BOOLEAN






OPTIONAL,






sk-Counter






INTEGER (0.. 65535)



OPTIONAL,
-- Need ON

nr-secondaryCellGroupConfig-r15

OCTET STRING            
    OPTIONAL,

nr-radioBearerConfig-r15


OCTET STRING



OPTIONAL,


nr-radioBearerConfigS-r15


OCTET STRING



OPTIONAL,

nonCriticalExtension



SEQUENCE {}





OPTIONAL
}

<< … >>
-- ASN1STOP

/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_
*TS36.331-v14.4.0

RadioResourceConfigDedicated
The IE RadioResourceConfigDedicated is used to setup/modify/release RBs, to modify the MAC main configuration, to modify the SPS configuration and to modify dedicated physical configuration.

RadioResourceConfigDedicated information element

-- ASN1START

<< … >>
DRB-ToAddModListSCG-r12 ::=

SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddModSCG-r12

<< … >>
DRB-ToAddModSCG-r12 ::=
SEQUENCE {


drb-Identity-r12




DRB-Identity,


drb-Type-r12





CHOICE {



split-r12






NULL,



scg-r12







SEQUENCE {




eps-BearerIdentity-r12



INTEGER (0..15)
OPTIONAL,
-- Cond DRB-Setup




pdcp-Config-r12





PDCP-Config

OPTIONAL
-- Cond PDCP-S



}


}














OPTIONAL,
-- Cond SetupS2


rlc-ConfigSCG-r12




RLC-Config



OPTIONAL,
-- Cond SetupS


rlc-Config-v1250




RLC-Config-v1250

OPTIONAL,
-- Need ON


logicalChannelIdentitySCG-r12

INTEGER (3..10)


OPTIONAL,
-- Cond DRB-SetupS


logicalChannelConfigSCG-r12


LogicalChannelConfig
OPTIONAL,
-- Cond SetupS


...,


[[
rlc-Config-v1430




RLC-Config-v1430
OPTIONAL
-- Need ON


]]

}
<< … >>
-- ASN1STOP
–
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.

LogicalChannelConfig information element

-- ASN1START

LogicalChannelConfig ::=


SEQUENCE {


ul-SpecificParameters



SEQUENCE {



priority






INTEGER (1..16),



prioritisedBitRate




ENUMERATED {













kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,













kBps256, infinity, kBps512-v1020, kBps1024-v1020,













kBps2048-v1020, spare5, spare4, spare3, spare2,













spare1},



bucketSizeDuration




ENUMERATED {













ms50, ms100, ms150, ms300, ms500, ms1000, spare2,













spare1},



logicalChannelGroup




INTEGER (0..3)


OPTIONAL

-- Need OR


}

OPTIONAL,















-- Cond UL


...,


[[
logicalChannelSR-Mask-r9


ENUMERATED {setup}

OPTIONAL

-- Cond SRmask


]],


[[
logicalChannelSR-Prohibit-r12

BOOLEAN




OPTIONAL

-- Need ON


]],


[[
laa-UL-Allowed-r14




BOOLEAN




OPTIONAL,

-- Need ON



bitRateQueryProhibitTimer-r14
ENUMERATED {












s0, s0dot4, s0dot8, s1dot6, s3, s6, s12,












s30}



OPTIONAL

--Need OR


]]

}

-- ASN1STOP

Already covered by current spec 





Not covered by current spec 








